CD 



PATENT SPECIFICATION 

(21) Application No. 16941/77 (22) Filed 22 April 1977 

(23) Complete Specification Bed 5 May 1978 

(44) Complete Specification published 26 March 1980 

(51) INT CL» E02B 17/92 

(52) Index at acceptance 

E1H 607 CA 
B3I 15 
B3R 17A6 

(72) Inventor DAVID JOHN ALISTAIR MacCLELLAND 



<") 1 563 740 




(54) IMPROVEMENTS IN OR RELATING TO THE SECURING 
OF STRUCTURES TO TUBULAR METAL PILES 
UNDERWATER 



10 



15 



20 



25 



30 



35 



40 



45 



(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Brfrim Company, 
of 131—133 Holland Park Avenue, London 
Wll 4UT (fenncrh of 4—9 Wood Street, 
Lendy EC2V 7JY), do hereby declare the 
inveoLMMj, for which we pray diet a Patent: 

nbc panted us, tad the method by which 
to be performed, to be particularly des- 
cribed in and by the following statement:—* 
This invention relates to &m secu rin g of 
structures to tubular metal piles tmderwarer. 

It it the conventional p ractice when, for 
Maniple ■ a baas b to be fattened to the act- 
bed by piles for the hate to incorporate indi- 
vidual tubes which endrde the parts of the 
piles projecting above the sea-bed, and the 
tubes are then secured to the pto by any 
one of several methods including wckhng or 
frourin& or driving a phi dia metrically 
through each pile and die surrounding tube. 
AO of these methods arc however extremely 
expensive by reason of the need to ship out 
divers and the required special apparatus for 
underwater work and the lengthy work neces- 
sary on she , 

According to die present invention there 
is provided a method of securing to tubular 
metal plies a structure aaoorporaung a plurality 
of tubes rii'mgh which the respective pOea 
which undsjd comprises locally de- 
pile outwardly into txgbtfy 
or wcjocu cngagqneot WCUi me cn- 

within the pile. 
It' wi& be un d erst o od dsn the only work 
required of the diver hi an underwater opera* 
don according to the invention is to ensure 
that the f M|rkiafve charge la correctly positioned 
and l o cated* The r entnred shape and size of 
the explosive charge are all determined 
beforehand. 

The pile and tube may initially bom be 
cyMndrkal at the location of the * 
t rp lotion , so that the explosion defo 
the put and the tube outward locally, or 
alternatively the tube may initially be out- 



wardly deformed as by 



explosion deforms w ha ipa 
pending it tocslty into ts 



en^tgen 




so that the 
the pile, ex- 
_ri or welded 

tgement with the tube, 
invention wul now be 
detail with reference by way of 
to the a ccompa nying diagrammatic drawings 

in which: 

Figures i and 2 are diagrammatic sectional 
views uT u s tratfa g resp e ctivel y the shapes of 
the tubff and pile, in osie method according 
to the tavcut ton, respectively before and after 
the detonation of the explosive charge. 

Referring first to Figure 1, the reference 
numeral 10 indicates a metal frame structure 
which is to be fixed to the sea-bed by 
securing the structure to tubular steel oiks 
driven into the sea-bed 11. One such pue is 
shown at 12. 

Tne structure 10 incorporates a number of 
vertical pile guide tubes 13 and operates, 
during its msuulation, as a template for locat- 
ing the piles in their correct positions whilst 
they are being driven. To assist in guiding 
the leading ends of the piles into the tubes, 
the upper ends of the tubes are befled out- 
ward. Each pile is thus towered through the 
correspo n ding tube 13 and h ammere d into 
the see bed. When the pOc has been driven 
in. its upper end is left projecting fust above 
the top edge of the tube 13, the pile being 
cut off at this level if necessary. Each of the 
guide tubes has intermediate its ends a 

14 and 
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secure the structure to the piles a shaped 
explosive charge 15 tuspended on a line 16 
b lowered into the pile to a position level 
with portion 14 of the tube, it located in that 
position and la then detonated. The expfatton 
deforms the pile locally outwards into swaged 
or welded engagement with the portion 14 
of the tube, to th at the structure is located 
or downward movement tela* 

pa* 

The shape and size of the charge are 
to materials used, the 
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depth and dauby of the water, whether a 
swiped in re tTcr e uu e fit or a welded interface 
fit » reqtoed between the ptk and the guide 
tube, ana other relevant factors. 

5 If desired, the initial Hanging of the guide 
tubes may be orated, and hi that case the 
tube it made from a metal having a mffirkm 
degree of maUrapfffty to ena ble ft to be de- 
formed outward, without fracturing, by the 

10 CTpbrion. so that again a swaged interference 
fit or welded internee fit is obtained between 
the tube and pflf 

WHAT WE CLAIM IS:— 

1* A method of securing to tubular ntfTf 1 
15 piles a structure Jocorporacbg a pbrafcty of 
tubes through which the respective pflas pro- 
feet, which method comprises locally deform* 
ing each pfle outwardly Into tightly swaged or 



welded engagemen t with the cndrcEng tube 
by detonation of an explosive charge within 20 
the pile. 

2. A method as claimed in dafan 1, wherein 
each tube is initially of locally increased dia- 
meter at the location of the explosive charge. 

3. A method of »""g to tubular metal 25 
piles a structure mootporndug a phxraHry of 
tubes through which the itsp e ol fe pOes pro- 
ject, which method is substantial^ as herehv 
before described with reference to and as 
flkistrattd In the etvwiipaaylng drawings. 30 

STEVENS, HEWLETT * PERKINS, 
Gartered Patent Agents, 
5 Quality Court, 

*r?^?n Wv3A IHZ, 
Agenti for the Applicants. 
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1 tUFFT Th'* drawing it a reproduction of 
l Jncci tfce Ort final an a reduced tcole 
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